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What controls Air-Sea Gas Exchange?  
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Results from Previous Dual-Tracer Experiments  
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The Role of Surfactants
flow damping
weakened eddy 
intensity & frequency
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Lab Cultures: Frew et. al. 
JGR 95, 3337- 3352, 1990
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In Slick
Out Slick
Thermal Imaging of the Sea Surface  
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DOGEE Objectives
• Tracer releases in high & moderate winds (two experiments)
• Surfactant labeled tracer patch (moderate winds only)
• Surface microlayer skimmer  (moderate winds only)
• Sea state: wave spectra, wave breaking,  etc.
• Bubble populations due to wave breaking
• DMS, CO2, heat, momentum fluxes (flow distortion corrected)
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Study Sites
November-
December 2006
June - July 2007
?
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Site Considerations: November 2006
Mesoscale 
variability......
......Mixed Layer Depth
......Wind Speed
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Tracer Release
 Simultaneous release of two inert, non-toxic gaseous 
tracers: SF6 and 3He
 Dissolved in 6 m3 seawater in gas-tight tank through a 
headspace
SF6 3He
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The Tracer Release
 The tracers are deployed at the release site by  
pumping seawater into the tank
Seawater
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The tracer release
 The tracers then become diluted due to horizontal 
and vertical mixing and loss through air-water 
exchange
SF6 and 3He mix 
horizontally & vertically
However 3He diffuses more rapidly 
than SF6 across the air-water interface
 Thus values for kw can be calculated from the 
change in ratio of the two tracers over time
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Tracer Preparation and Release 
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The Effect of Surfactant
 On the second cruise we plan to release two tracer 
patches in close proximity, one of which will be 
labeled with a surfactant (a surrogate for natural sea 
surface surfactants)  
Tracer patch without surfactant Tracer patch with surfactant
This will mimic the role of natural surfactants in 
modifying gas transfer
 We will compare gas exchange data for the two 
patches- the first time this will have been done in the 
field  
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Surfactant Collection 
(Summer 2007) 
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Surfactant Analysis
 Matt Salter: Newcastle/PML Research Student
 Surfactant characterisation/quantification by 
polarography
 See his poster!
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Additional Measurements 2006: URI
Underway surface measurements:
total gas tension, dissolved O2, & CO2
Lab flow-through sampler  
Drifting mixed layer Lagrangian Floats:
flux estimates & gas distributions 
throughout the tracer patch
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Additional Measurements: 2007
ASIS                                                     ASIP
(Miami/Montana)                                                 (WHOI) 
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Summary
 Coherent and integrated investigation of the controls 
of air-sea gas exchange
 Two cruises: “high wind”: November-December 2006    
“moderate wind”: June-July 2007 
 Exploits existing UK expertise
 Novel aspect: first comparison with a surfactant 
“patch” release 
